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Shorter wavelength enabled by optical antenna reduces 

beam size at the Earth’s surface 

Compare beam sizes at Earth’s surface, assuming: 

a) 1550 nanometer wavelength optical link, with a 10 cm transmit aperture 
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Space-Based Optical Communication Demonstrations 
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1550 nm offers superior transmittance under non-ideal 

atmospheric conditions 

-More robust communication links 

-Problems caused by attenuation, scintillation and fading are less severe than at shorter 
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Conventional architecture for transmit subsystem 
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Advances in long-wavelength VCSEL development 
that high power transmitters may be feasibl* 

Output power = 7 mW at 20 °C 
Aperture size = 20 pm 
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m R. Shau et al., Electronics Letters 
p. 1295 (2001)). 
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1550 nm VCSEL arrays are attractive for high 
bandwidth, long-distance optical communications 
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Coherent emission achieved by injection locking 

VCSEL elements 
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Injection locking improves spur-free dynamic range 
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Injection locking improves frequency response of 
VCSEL array, thus extending the bandwidth 



L---I 


w 

u 

I 

£ 
S' 

3 
a* 


CM 


y*uw]**y dy 



o o o o o 

^7 ^ °? ^ y? 

ssLoctesy dd 


i”--i 




Ll_ 


CN 


O 


O 


CO 

_l 
LU 
C 0 
O 
> 


c 

o 

'-4— > 

o 

<D 


■| Q. 
CO 

£ -o 

CD § 

£ ^ 
CD O 

-C CD 

O uj 


O ^ 
c 

CD 

O 


"D 

C 

CD 

15 

CO 


CO 

0 

1 

. 1 

_l o 

- -52 
O) q5 

C 
CD 


CO 

O 


O 


o 


co 


Uj 

LLI 

Uj 



o o 


o 


Antenna, Microwave and Optical Systems Branch 

Glenn Research Center at Lewis Field 



Injection locking improves performance of VCSEL 
devices for optical communications 
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